In vitro metabolism, glutathione conjugation, and CYP isoform specificity of epoxidation of 4-vinylphenol.
4-Vinylphenol (4VP) has been identified as a minor urinary metabolite of styrene in rat and human volunteers. This compound has been shown to be more hepatotoxic and pneumotoxic than both styrene and styrene oxide at lower doses in rats and mice. To explore the possible toxicity mechanism of 4VP, the current study was conducted to investigate the metabolism of 4VP, the glutathione (GSH) conjugation of the metabolites of 4VP and its cytochrome P(450) (CYP) specificity in epoxidation in different microsomes in vitro. Incubations of 4VP with mouse lung microsomes afforded two major metabolites which were identified as 4-(2-oxiranyl)-phenol of 4VP (4VPO) and 4VP catechol. 4VPO was found to react with GSH to form GSH conjugate and 4VP catechol was found to further be metabolized to electrophilic species which react with GSH to form the corresponding 4VP catechol GSH conjugates. Relative formation rates for those GSH conjugates and the regioisomer formation of 4VPO-GSH conjugates with both inhibitors of CYP 2F2 and CYP 2E1 in microsomal incubation condition were also investigated. This present study provides better insight on the lung toxicity seen with 4VP, the toxic metabolite of commercial styrene.